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Dielectric Studies of Silver Axide

in the 50-60 I',Ics Region

I. Introduction

Previously dielectric data were sulsiitted

on d-andp-lead, potassium and thallium azides, and on

polystyrene in the 50-60 Mcs region. The dispersion

curves for each of the crystalline systems are differenl ab

All show an anraJ.ly around 55 IG'Ics with the excception of

polystyrene which was used as a control. The curves of

potassiuma and thal•lium azides are very similar, and since

both of these azides crystallize in the ssae crystalline

system (body centered tetragonal), it was decided to study

another azide in the same system as a-lead azide.
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II. Experimental

The silver azide crystals i.ere grown x

laboratory and were prepared as follows:

Fro:m a solution of potassiuum azid'p the silver

waa procipit~ted by addition of silver nitrate. The

precipitate was washed free of potassium, silver and nitrate

ions. It was then dissolved in ammaonium ljydrcxide and the

crystals were grom frora this solution in the usual -Ianner.

The method used in obtaining the dielectric

data was the same as that described in previous reports.

Two silvei- azide crystals were studied. In addition, data

were taken on one of these with the cavity in the magnetic

field of a fixed magnet* The vagnetic field strengthp

1.25 kilogausa, was measured by use of a gauss meter. The

position of the cavity was such that the az:is of the cylin-

drical cavity was midway between the pole pieces and normal

to the magnetic field, Thus tie sanple was also normal

to the direction of the field,

Since a possible explanation of anomaly observed

in the dielectric behavior of these azides is a Z ground

state for the aside icn, we wanted to see the effect of a

magnetic field on the degeneracy which would be present

in a triplet state,
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Weight. of Samrple A ,.. 0.1184 Mg
Weight of Sample B .. ' 0:2724 mg-
Density of AgNIN 5..~ 5015 gnvlcm3
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V. Discussion

The dispersion curves obtained for silver azide show

the same anmialous effect around 55 IJlcs that was observed

in the curves for all the other azides. A comparison of the

nature of the curves for silver azide and that of a-lead

azide (Lead azide curve is shown in the Third Quarterly

Report, Contract No. DA-44-009-A1C-536(T), 1 October to

31 December 1964.) show-s that they are quite different,

even though silver and a-lead azides are zLembers of the

same crystalline system (orthorhorbic). Silver azide yields

a curve which is very sir ilar to those of potassium and

thallium azides. 'The latter two are menbers of the tetragonal

system. Thus, orientation of the ax:is of the azide ion with

respect to the unit cell, while different in orthorhomb)ic

and tetragonal crystals, does not appear to be an inpcrtant

factor with regard to the curve shape.

Again, if one compares the two curves of sanple B, one

with and the other without magnetic field, one observes

two more ,iinirja in the curve obttained with a magnetic field

than is shown by the curve obtained for silver azide without

a magnetic field. These xuiniza are at 53.5 iGics and 56.5 iGics

and are thus + 1.5 Mics removed fro', 55.0 IGics, the ainiAxn

obtained for all saiples without a n.amnetic fij3sd. A deter-
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!aination of whether or not these new minima represenft sor.me

splitting can best be made after neasurements in the 53-54

1U.cs and 56-57 1ilcs Intervals are tak-en at every 0.1 iOics.

Neasuremonts at such close intervals present s orne tuning

problems and with rare exceptions we have not been able to

do bettor than 0.2 MI[cs.

Finally, susoeptability studies on some of these

azides do not rule out the possibility of a ferror~ixgnetic

inpurity. If a ferromagnetic impurity were definitely

established as being present in our samples, it would

drastically alter the interpretation to be put on these

studies.
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VI. Present Status

At the preseta time, firther stidies art-

being carried out at different field strengths us;Lg an

electroragnet. 2hese data will be submitted i1 the very

near future along with an e:xploratory study of the effect

of light on the dielectric constant of silver azideo

Preparations are about complete for a teaperature dependence

study but tho problc of getting reproducible data on the

imaginary dielectric constant has not been solved.
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